Excited-state absorption and ultrafast relaxation dynamics of protoporphyrin IX and hemin.
The transient evolution of protoporphyrin IX (PPIX) and hemin following the Soret band excitation was measured in the 410-600 nm spectral region with sub-picosecond time resolution. In PPIX the relaxation pathway was characterized in the femto- and picosecond time scale by two processes with time constants of 350 fs and ~6 ps, describing the evolution of the system through internal Q(y) → Q(x) conversion and vibrational relaxation and cooling in the Q(x) state. The lifetime of the Q(x) state was found to be 10.4 ns by time resolved fluorescence measurements. In hemin, the ground state is completely recovered in tens of picoseconds through pathways involving CT and (d,d) states. The experimentally observed vibrational dynamics is mainly due to "hot" ground state transitions.